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Descript ion 

COMPENSATORY RATIO HEDGING 

5 Technical Field 

The present invention relates generally to 
financial accounting and more particularly to a method 
for accounting for derivative instruments and hedging 
activities . 

10 

Background Information 

In June, 1998, the Financial Accounting 
Standards Board ( "FASB" ) issued a new standard 
entitled Statement of Financial Accounting Standards 

15 No. 133, Accounting for Derivative Instruments and 
Hedging Activities ("FAS 133") that must be 
implemented for calendar-year business entities 
effective January 1, 2001. FAS 133 requires that all 
derivative financial instruments, with only a few 

2 0 defined exceptions, be booked and adjusted to fair 
value at least quarterly. This is a huge departure 
from earlier standards and accounting traditions. 
Financial instruments or contracts, known as 
derivatives, except in a few defined exceptions, were 

25 accounted for at historical cost, and this cost was 

amortized. Hence, there is now a distinction between 
derivative financial instruments (e.g., at fair value) 
versus financial instruments (e.g., at amortized 
cost) . 
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Compli cat ions arise in particular when a 
derivative financial instrument, the hedge, is used to 
hedge a financial instrument, the hedged item. If the 
derivative financial instrument does not meet the FAS 
5 133 requirements for special hedge accounting of cash 
flow, fair value, or foreign exchange hedges, any 
changes in fair value are reported in earnings. 
Special hedge accounting, thus, is a privilege, not a 
right. Qualifying criteria includes, for example: (a) 

10 identifying the hedged item; (b) identifying and 

designating the hedging instrument; (c) identifying 
the type of hedge; (d) planning and documenting the 
hedge strategy; and (e) measuring effectiveness at 
least quarterly. It is important to understand that 

15 the FASB has not defined an effectiveness test to 

measure the effectiveness of the hedge to be used by 
business entities to qualify under special hedge 
accounting . 

As a result of FAS 133, many business 

2 0 entities' current accounting methodologies are not 

permitted without serious reporting implications. For 
example, currently, under synthetic instrument 
accounting which some business entities utilize, 
interest rate swaps are "off balance sheet." Swaps are 

2 5 the most common form of hedging interest rate risk 
using financial instruments derivatives. A swap is 
basically an agreement in which two parties exchange 
payments over a period of time. The purpose is 
normally to transform debt payments from one interest 
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rate base to another, for example, from fixed to 
floating or from one currency to another. 

More specifically, an interest rate swap is 
a contractual agreement entered into between two 
5 parties under which each agrees to make periodic 
payment to the other for an agreed period of time 
based upon a notional amount of principal. The 
principal amount is notional because there is no need 
to exchange actual amounts of principal in a single 

10 currency transaction because there is no foreign 

exchange component to be taken into account. Equally, 
however, a notional amount of principal is required in 
order to compute the actual cash amounts that will be 
periodically exchanged. 

15 Under the most common form of interest rate 

swap, a series of payments calculated by applying a 
fixed rate of interest to a notional principal amount 
is exchanged for a stream of payments similarly 
calculated but using a floating rate of interest. In 

2 0 other words, one party pays a fixed rate calculated at 
the time of trade as a spread to a particular Treasury 
bond, and the other side pays a floating rate that 
resets periodically throughout the life of the deal 
against a designated index. 

25 As a result of these types of interest rate 

swaps currently being "off balance sheet," as 
explained above, an entity will book the net gain (or 
loss) from the swaps to its income statement as a 
reduction (or addition) to net interest expense but do 

30 not book the mark-to-market ( "MTM" ) value of the swap 
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during the life of the swap and do not adjust the book 
value of the hedged bond during the life of the swap. 
Additionally, under these circumstances prior to FAS 
133, if a swap were terminated prior to maturity, any 
5 termination settlement (MTM gain or loss) would be 
booked as an adjustment to the bond's book value and 
amortized over the remaining life of the bond. Again, 
however, due to FAS 133 this methodology is no longer 
permitted . 

10 Business entities that seek to qualify for 

special hedge accounting by categorizing swaps as 
"fair value hedges" under FAS 133 must satisfy two 
primary requirements. 

The first primary requirement is that the 

15 swap be "highly effective." If the effectiveness of 
the hedge is less than 80% or more than 125% of the 
matched risk, the hedge fails the effectiveness test 
and none of the swap MTM volatility can be offset. The 
highly effective test must be successfully satisfied 

2 0 throughout the life of the swap and not just at 

inception. If a particular methodology results in a 
number of swaps failing the test during the life of 
the swap, accountants may question whether this 
methodology should be allowed with any swaps. 

2 5 The second primary requirement concerns how 

closely the swap MTM correlates or matches with the 
bond's MTM, assuming the swap qualifies as highly 
effective. To the extent they do not offset 
("ineffectiveness"), the differential flows through 

30 the income statement and creates earnings volatility. 
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Since the FASB has not defined a test to 
measure the effectiveness of the hedge, there is a 
need for a methodology doing so. The present invention 
provides an effectiveness test methodology to qualify 
5 under special hedge accounting by creating a 

methodology for mismatched maturity hedging, called 
compensatory ratio hedging, that is sufficiently 
dynamic to accommodate the differences in swap and 
bond valuation drivers. 

10 

Disclosure of the Invention 

Briefly, in accordance with one embodiment 
of the invention, a method of compensatory ratio 
hedging includes: hedging the amount of a bond by a 
15 swap where the amount of the bond hedged by the swap 
varies during the life of the swap such that the swap 
mark-to-market value changes similarly to the hedged 
bond mark-to-market value. This is accomplished by 
varying the ratio of the bond being hedged to the swap 

2 0 in each predetermined period of time to compensate for 

differences in swap and bond valuations. 

Briefly, in accordance with one more 
embodiment of the invention, a method for obtaining a 
compensatory hedge ratio includes, first, determining 
25 the amount of a swap being issued and using the same 
amount for a bond. Second, determining the period of 
time of swap maturity. Third, calculating the present 
value of a one basis point change in swap yield and 
calculating the present value of a one basis point 

3 0 change in bond yield. And fourth, computing the 
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compensatory hedge ratio by dividing the present value 
of a one basis point change in swap yield by the 
present value of a one basis point change in bond 
yield. 

5 Briefly, in accordance with another 

embodiment of the invention, a method for determining 
ineffectiveness using a compensatory hedge ratio 
includes: calculating the difference between the 
hedged bond MTM change in a predetermined period of 

10 time and the swap MTM change in the same predetermined 
period of time. 

Briefly, in accordance with still another 
embodiment of the invention, a method for determining 
the effectiveness between the hedged bond MTM change 

15 in a predetermined period of time and the swap MTM 
change in the same predetermined period of time 
includes: calculating the difference between one and 
the division of the sum of a predetermined period of 
time square of ineffectiveness by the square of total 

2 0 deviation. 

Brief Description of the Drawings 



The subject matter regarded as the invention 
is particularly pointed out and distinctly claimed in 
the concluding portion of the specification. The 
invention, however, both as to organization and method 
of operation, may best be understood by reference to 
the following detailed description, when read with the 
accompanying drawings, in which: 

FIG. 1 is a flowchart outlining the basic 
methodology and sequences involved in computing a 
compensatory hedge ratio. 

FIG. 2 is an exemplary summary spreadsheet 
of varying swap and bond amounts with valuations of 
basis point at inception and with twelve months 
remaining . 

FIG. 3 is an exemplary spreadsheet (Exhibit 
1) depicting the components involved in calculating 
compensatory hedge ratio's. 

FIGS. 4-5 are exemplary spreadsheets 
(Exhibit 1) depicting the components involved in 
calculating correlation's between swap MTM and bond 
MTM over a predetermined period of time. 

FIGS. 6-14 are further exemplary 
spreadsheets (Exhibits 2-4) depicting the components 
involved in calculating compensatory hedge ratio's as 
well as the components involved in calculating 
correlation's between swap MTM and bond MTM over a 
predetermined period of time. 

FIG. 15 is an architecture diagram of a 
computer system for performing the method sequences of 
the present invention. 



Detailed Description of the Invention 

In the following detailed description, 
specific details are set forth in order to provide a 
5 thorough understanding of the invention. However, it 
will be understood by those skilled in the relevant 
art that the present invention may be practiced 
without these specific details. In other instances, 
well known methods, procedures, and components have 

10 not been described in detail so as not to obscure the 
present invention. 

A. Risk Management Objectives and Strategy 

Many business entities issue long-term debt 
to best match their long-term funding needs. The debt 

15 is generally issued at fixed interest rates, as the 

U.S. debt market for long-term debt is concentrated in 
fixed rate loans. While fixed interest rates generate 
predictable interest expense, it creates several 
disadvantages. First, for example, unless a business 

20 entity accurately times the interest rate cycle, it 
may not issue debt at the lowest possible interest 
rate. And since a business entitys' business needs are 
a significant determinant on when debt is issued, a 
business entity has limited opportunity to time the 

2 5 market. Second, for example, the interest rate yield 
curve for fixed interest rate debt typically has a 
positive slope so long maturity fixed interest rate 
debt will typically have a higher total lifetime 
interest expense than variable interest rate debt. 

30 Third, for example, many business entities' earnings 
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are significantly affected by variations in the global 
gross domestic product ("GDP") growth rates. Some 
analysts suggest that variable interest rate debt will 
reduce earnings volatility because variable interest 
5 rates and a business entity's profits are both 

positively correlated with GDP growth - so variable 
interest rates could reduce earnings volatility which 
could improve shareholder value. Fourth, for example, 
many business entities are exposed to variability in 

10 the fair value of the debt market value due to changes 
in the general level of market interest rates. For the 
above reasons, some business entities have an 
objective or goal to have floating interest rate 
exposure between 60% to 70% of total issued debt. 

15 Many business entities' risk management 

objectives, therefore, are to mitigate the fair value 
variability of specified fixed-rate debt obligations 
(i.e., selected proportions of contractual payments of 
fixed-rate debt obligations) . For example, some 

20 business entities meet this objective by entering into 
interest rate swaps and paying interest at a variable 
interest rate and receiving interest at a fixed 
interest rate. Through the use of a swap, then, 
business entities can hedge a proportion of the fixed- 

25 rate debt obligation's principal and/or interest 
contractual payment amounts ("hedged debt"), 
generally, but not necessarily, for the remainder of 
the fixed-rate debt obligation's maturity. 



B. FAS 13 3 
The FASB has mandated new rules for 
derivative instruments under FAS 133 that must be 
implemented effective January 1, 2001. As a result of 
5 FAS 133, many business entities current accounting 
methodologies are not permitted. 

For example, under a synthetic instrument 
accounting methodology, which some business entities 
currently utilize, interest rate swaps are considered 

10 "off balance sheet" . Under this methodology, an entity 
books the net gain or loss from the swaps to the 
income statement as a reduction (or addition) to net 
interest expense. Entities do not book the MTM value 
of the swap during the life of the swap and do not 

15 adjust the book value of the hedged bond during the 
life of the swap. Further, if a swap were terminated 
prior to maturity, any termination settlement (MTM 
gain or loss) would be booked as an adjustment to the 
bond's book value and amortized over the remaining 

20 life of the bond. Due to FAS 133 requirements, this 
methodology is no longer permitted. 

To avoid the financial reporting 
implications of current accounting methodologies, 
business entities that seek to qualify for special 

25 hedge accounting by categorizing swaps as "fair value 
hedges" under FAS 133 must satisfy two primary 
requirements . 

The first primary requirement is that the 
swap be "highly effective." If the effectiveness of 

30 the hedge is less than 80% or more than 125% of the 
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ma tched risk, the hedge fails the effectiveness test 
and none of the swap MTM volatility can be offset. The 
highly effective test must be successfully satisfied 
throughout the life of the swap and not just at 
5 inception. If a particular methodology results in a 
number of swaps failing the test during the life of 
the swap, accountants may question whether this 
methodology should be allowed with any swaps. 

The second primary requirement concerns how 

10 closely the swap MTM correlates or matches with the 
bond's MTM, assuming the swap qualifies as highly 
effective. To the extent they do not offset 
{"ineffectiveness"), the differential flows through 
the income statement and creates earnings volatility. 

15 Since the FASB has not defined (to date) the 

effectiveness test to be used by business entities, an 
embodiment of the present invention is an 
effectiveness test methodology to qualify under 
special hedge accounting by creating a methodology for 

20 mismatched maturity hedging, called compensatory ratio 
hedging, that is sufficiently dynamic to accommodate 
the differences in swap and bond valuation drivers. 
C . Effectiveness Test Methodology 
In the preferred embodiment, a business 

25 entity designates an interest rate swap as the fair 
value hedge of a proportion of the fixed-rate debt 
obligation as specified when each interest rate swap 
is issued. 

The swap notional amount is established as a 
3 0 hedge of varying bond notional amounts. The bond 
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notional amounts are specified in a predetermined 
period of time (e.g., monthly or quarterly) schedule 
on the swap inception date. The bond notional amounts 
are preferably established such that the swap is 
5 effective in offsetting the change in market value of 
the hedged contractual bond payments. 

Again, a business entity preferably 
identifies the interest rate swap and applicable 
fixed-rate debt obligation at swap inception for 

10 nonlimiting elements such as, notional amount (which 
varies per a specified schedule for the fixed-rate 
debt obligation), premium/discount, fixed leg payer, 
fixed (receive) leg, variable leg payer, variable 
(pay) leg, settlement, and effectiveness termination 

15 date, for example. The variable interest rate is 

preferably a short-term interest rate index, such as 
commercial paper or Libor, for example, with a 
maturity of one, two, or three months, for example, 
and may or may not include a spread over the index. 

2 0 Preferably, changes in the fair value of the 

interest rate swap are highly effective (as required 
by FAS 133) in offsetting changes in the fair value of 
the debt obligation's hedged contractual payments 
caused by fluctuations in market interest rates. The 
25 procedure and methodology to assess such hedge 

effectiveness ("effectiveness") is the square of the 
correlation between predetermined period of time 
(e.g., monthly) changes in the MTM values of a swap 
and hedged debt (e.g., bond) caused by the movement of 

3 0 the swap yield and the benchmark interest rate 
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component of the bond yield, respectively. Any changes 
in interest rate yields cause the MTM values to vary. 

The swap MTM is determined at the end of 
each predetermined period of time (e.g., month or 
5 calendar quarter) using, for example, a business 

entity treasury work station (e.g., Trema FinanceKit) , 
Bloomberg's interest rate swap valuation model, or a 
counterparty's valuation. The predetermined period of 
time change in the swap MTM value is determined by the 
10 difference between the swap's MTM value at the end of 
the current predetermined period of time (e.g., 
current month-end) and the swap's MTM value at the end 
of the prior predetermined period of time (e.g., prior 
month- end) . 

15 The hedged debt MTM is determined by first 

calculating the fair value of the hedged debt at the 
end of each predetermined period of time. 
Specifically, at swap inception, the notional amount 
of debt being hedged in each predetermined period of 

20 time (e.g., monthly) is determined. The hedged debt 
and swap preferably have the same dollar value 
volatility or sensitivity to an equal basis point 
movement in their yields. 

Second, at the end of each predetermined 

25 period of time following swap inception, calculating 

the hedged debt's MTM value applicable to each swap by 
(a) determining the benchmark interest rate (e.g., the 
Libor swap yield) for the same maturity as the 
business entity bond being hedged; (b) calculating the 

3 0 change in market price from the prior predetermined 
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period of time (e.g., prior month-end) to the current 
predetermined period of time (e.g., current month-end) 
where the market price is calculated, for example, 
using the applicable benchmark interest rate plus the 
5 original yield differentials (e.g., difference at swap 
inception date between (i) the business entity bond 
yield and Libor swap yield and (ii) the Libor to 
Commercial paper basis swap spread) ; (c) removing the 
change in market price caused by amortization of the 

10 bond premium (or discount) to par value, if any, that 
existed at the swap inception date; and (d) 
calculating the MTM dollar value change of the hedged 
debt (using the data from (b) and (c) above and the 
amount of debt being hedged in that predetermined 

15 period of time) . 

At the end of each predetermined period of 
time (e.g. month-end), the correlation between the 
predetermined period of time (e.g., monthly) changes 
in the market values of the swap and hedged debt from 

2 0 the swap inception date through the current 

predetermined period of time (e.g., current month) is 
determined. The swap is highly effective, as required 
by FAS 133, if the square of the correlation 
percentage is within the range of 0.80 to 1.00 

25 (although FAS 133 would allow an upper limit of 125%, 
correlation has a statistical limit of 100%, so 
effectiveness has an upper limit of 1.00) . As a result 
of FAS 133, the predetermined period of time changes 
to the MTM value of the swap and hedged debt will be 
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booked to the income statement. Ineffectiveness is the 
dollar difference between these MTM amounts. 

To have a statistically valid correlation, 
at least twenty-four (24) data points are preferable. 
5 Accordingly, at swap inception, to prove 

effectiveness, periods or months, such as twenty-four 
(24) months, of "hypothetical" historical data is 
constructed using actual swap and bond yields that 
occurred during this twenty- four (24) month period. As 

10 actual data is accumulated following swap inception, a 
rolling twenty-four (24) month period is utilized 
until all hypothetical historical data is eliminated. 
All actual data from swap inception will be then used 
to prove effectiveness. 

15 D . Compensatory Ratio Hedging 

As there is no FASB published methodology 
for mismatched maturity hedging, the present invention 
includes a methodology based on sound finance and 
accounting logic that is sufficiently dynamic to 

2 0 accommodate the differences in swap and bond valuation 
drivers. Swap and bond valuations react differently to 
a similar change in interest rates for several 
exemplary reasons such as: different durations (even 
if same maturity); different maturities; maturity 

25 mismatch changes during the life of the swap; non- 
parallel shifts in the interest rate yield curve that 
accentuates any duration mismatch; different bonds 
have different interest rates affecting duration; and 
the bond price may be at a premium or discount to its 

30 par value at swap inception, for example. 



The present invention's solution, thus, for 
mismatched maturity hedging is a methodology called 
compensatory ratio hedging whereby the amount of bond 
that is hedged by a swap varies during the life of the 
swap, per a predetermined schedule, calculated at swap 
inception, such that the change in the swap's MTM 
dollar value would be equal to the change in the 
hedged bond's market value caused by an equal change 
in interest rates. The amount of bond being hedged by 
the swap will vary by month, for example, to 
compensate for the differences in swap and bond 
valuation drivers. An exemplary flowchart is shown in 
FIG. 1 outlining the basic methodology and sequences 
or steps 10 0-160 involved and will be explained in 
more detail below. The goal is to establish the hedge 
such that an interest rate change has a similar dollar 
impact on the swap MTM value and the bond market 
value. This is preferably expressed as the dollar 
value per basis point . 

Referring now to FIG. 2, four hedging 
examples, Exhibits 1-4, are summarized (of which 
Exhibit 1 will be explained in more detail and 
Exhibits 2-4 will be shown in detail below) . As shown 
in the portion indicated by numeral 200 in FIG. 2, 
each of the Exhibits 1-4 have two columns with 
associated values. Specifically, column 210 in FIG. 2 
is the "Value of 1 Basis Point At Initial Date" and 
column 220 is "Value of 1 Basis Point With 12 Months 
Remaining . " 
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As shown in the portion indicated by numeral 
230 in FIG. 2, each of the Exhibits 1-4 depict the 
hedge ratio "At Initial Date", indicated by numeral 
240, and "With Twelve Months Remaining", indicated by 
numeral 250. The hedge ratio is the bond amount being 
hedged as a percentage of the swap notional amount. 
The hedge ratios are logical . An interest rate change 
has a greater dollar impact on a longer maturity bond. 
So, a lesser bond notional amount can be hedged by a 
given swap amount when the bond maturity is longer. 

In FIG. 2, on the "Initial Date", the hedge 
ratios are used to determine the bond notional amount 
being hedged. For example, a $100 million swap in 
Exhibit 3 would hedge a $88.9 million bond notional 
amount. This generates a "perfect" matching of swap 
and bond value volatility. 

However, there is a changing relationship 
when there is maturity mismatch, as shown in Exhibits 
2-4 in FIG. 2. Exhibit 2, for example, shows an 
initially moderate mismatch (7 year bond verses 5 year 
swap provides a maturity ratio of 1.4 to 1) . By end of 
year 4, the maturity mismatch is wide (3 year bond 
versus a 1 year swap provides a maturity ratio of 3 to 
1) . Thus, the percentage hedging relationship is 
varied between the bond and swap to maintain similar 
amounts of dollar value volatility as the maturity 
ratio changes. 

At swap inception, as shown in column 210 of 
portion 200 in FIG. 2, the present value of one basis 
point for the swap and bond at each predetermined 
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period of time (e.g., month) is calculated to compute 
a schedule of predetermined periods of time (e.g., 
monthly) compensatory hedging ratios that can be 
expected to equalize the dollar volatility in the swap 
5 and bond MTM values . 

The bond premium or discount (at inception 
of the swap) will amortize over the remaining bond 
life. To prepare this amortization schedule, the 
expected bond price is computed by keeping the bond 
10 yield consistent and calculating the present value of 
the remaining payment stream. The changes in a 
predetermined period of time (e.g., monthly) in the 
present value stream becomes the amortization 
schedule . 

15 The impact of the change in the bond's 

benchmark interest rate is therefore the total monthly 
change, using the original yield differentials, minus 
the amortization of bond premium (or plus the 
amortization of the bond discount) . By removing the 

20 amortization of bond premium or discount, the change 
in bond value caused by movement of the bond' s 
benchmark interest rate is determined. It is this 
change in bond value that the swap is hedging. 

E . Correlation and Effectiveness 

25 Correlation is preferably measured between 

the actual changes in the swap MTM and the hedged bond 
MTM. If the hedging ratio has resulted in the 
"perfect" matching of bond and swap notional amounts, 
then the dollar change in the swap MTM value should be 

3 0 exactly equal to the dollar change in the hedged bond 



MTM. As previously stated, to be "highly effective" as 
required by FAS 133, effectiveness (correlation 
squared) must exceed 0.8 0 but not exceed 1.00. 
Further, as previously mentioned, the dollar offset 
will generate accounting entries to book changes in 
swap and bond MTM values. More details of Sections D 
and E are explained below. 

F . Hedging Calculation Details 
Referring now to FIG. 3, an exemplary 
compensatory hedge ratio is determined. First, and 
preferably, the bond being hedged by the swap is 
identified, as shown in the FIG. 1 flowchart by 
numeral 100. Next, the amount of the swap being issued 
is preferably the same as the amount of the bond, as 
shown by numeral 110 in FIG. 1. For example, in FIG. 
3, the dollar amounts are based on a swap of $100 
million and a bond having a principal amount of $100 
million as designated by numerals 310 and 315. In this 
example, the swap amount has a receive rate, or swap 
fixed interest rate, of 5.085% and the bond has a 
coupon interest rate of 6.000% as designated by 
numerals 320 and 325. 

Second, the length of the swap or swap 
maturity is determined, as shown in the FIG. 1 
flowchart by numeral 120. In this instance, as shown 
in FIG. 3, the length of the swap is forty-nine (49) 
months (i.e., all actual months plus a sufficient 
number of hypothetical periods or months so that at 
least twenty- four (24) monthly data points are 
available for the effectiveness calculation) as shown 



-20- 



by the timelines in columns 330 and 335. Specifically, 
column 33 0 shows the swap inception date and the 
calendar month-end and column 335 shows the number of 
months remaining in the swap's life as of the calendar 
date in column 330. 

Third, the present value of a one basis 
point change in the swap yield is calculated, as shown 
in the FIG. 1 flowchart by numeral 130, specifically 
by, as shown in FIG. 3: (a) determining a projected 
monthly profit of a swap by calculating the difference 
between the initial one month commercial paper 
interest rate and the swap's fixed interest rate,- (b) 
computing the present value of the future swap profits 
using the swap's fixed interest rate as the discount 
rate, as shown in column 34 0; (c) computing the 
present value of the future swap profits if the 
initial pay rate increases by one basis point, as 
shown in column 34 5; and (d) calculating the 
difference between the computations in (c) and (b) 
immediately above, as shown in column 350. 

Fourth, the present value of a one basis 
point change in the bond yield is calculated as shown 
in the FIG. 1 flowchart by numeral 14 0, specifically 
by, as shown in FIG. 3: (a) determining the period of 
time (e.g., number of months or quarters) remaining in 
the bond maturity (until redemption) , as shown in 
column 3 55; (b) computing the present value of the 
future bond interest and principal payments using the 
bond's initial market yield (at the beginning of the 
analysis in column 330), as shown in column 360; (c) 
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computing the present value of the future bond 
interest and principal payments using the bond's 
initial market yield plus one basis point as the 
discount rate, as shown in column 3 65; and (d) 
5 calculating the difference between the computations in 
(c) and (b) immediately above, as shown in column 370. 

Fifth, the ratio of the bond notional amount 
that is being hedged by a given swap notional amount, 
called the compensatory hedge ratio, is calculated, as 

10 shown in the FIG . 1 flowchart by number 15 0, by 

dividing, as shown in column 375 in FIG. 3: (1) the 
computation obtained in (d) of the third step by (2) 
the computation obtained in (d) of the fourth step. 
The compensatory hedge ratio is then preferably 

15 calculated for each month or quarter, for example, on 
the swap maturity schedule, as shown in column 375. 

As a result of this methodology, the 
compensatory hedge ratio can be determined and 
utilized in determining ineffectiveness (i.e., the 

2 0 extent that the swap MTM and bond MTM do not offset 
one another) and efficiently satisfying the 
effectiveness test . The compensatory hedge ratio is 
the genius behind satisfying the test and is 
determined for each predetermined period of time of 

2 5 the swap maturity schedule, as shown in the FIG. 1 

flowchart by numeral 160. Again, ineffectiveness flows 
through the income statement and creates undesired 
earnings volatility unless the effectiveness test is 
satisfied by creating effectiveness between the swap 

3 0 MTM and bond MTM, from swap inception to current 



month-end, that exceeds 0.80 but is lower than 1.00 at 
every month-end (measured from swap inception to each 
month- end) . 

G . Ineffectiveness 

Now referring to FIGS. 4 & 5, which show the 
exemplary steps in determining the ineffectiveness 
portion between swap MTM and bond MTM values as well 
the associated effectiveness using the compensatory 
hedge ratio. 

In FIG. 4, the calculation of the swap 
adjusted MTM change in a month is determined first, as 
shown in column 450. Specifically, initial columns 405 
and 410, in FIG. 4, repeat the timeline data shown in 
columns 330 and 335 in FIG. 3. During any hypothetical 
period, column 415, reflects the swap MTM. Swap MTM is 
calculated using the present value of the projected 
swap profit (market yield from column 435 less the 
receive rate 407) . After the hypothetical period, 
column 415, includes the swap MTM values from 
counterparty banks that include the gain (or loss) 
that has accrued since the last swap settlement date. 
Since the bond price does not include accrued 
interest, the accrued profit from the swap MTM 
valuation is eliminated so that there is a valid 
comparison to the bond. These valuations may be 
obtained from an internal treasury workstation, 
Bloomberg, or from banks, for example. 

Next, column 42 0 in FIG. 4, shows the actual 
commercial paper ("CP") rate which is the variable 
interest rate since the last swap settlement pay date. 
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To be more efficient, the rate may be approximated by 
using the average commercial paper rate during the 
most recent month, for example. In column 425, the 
actual floating rate is depicted showing, in this 
5 example, that the effective cost is approximately 

eighteen (18) basis points above the quoted commercial 
paper rate (due to interest compounding rules in swap 
contacts) . Column 43 0 depicts the number of calendar 
days from the last swap settlement date to current 

10 month- end. Column 43 5 shows the market yield of a swap 
with a maturity equal to column 410 as of the date in 
column 405. Column 440 depicts the accrued gain (or 
loss) since the last swap settlement date utilizing 
the profit margin (the swap's receive rate less the 

15 floating rate in column 425) for the number of days in 
column 430. Column 445 is the adjusted swap MTM 
(excluding accrued gain or loss) obtained from the 
difference between column 415 and column 440. Finally, 
column 450 is the month to month change in swap MTM 

2 0 calculated using the current and previous rows of 
column 445 . 

After calculating the swap adjusted MTM 
change in a month, as shown in column 450 in FIG. 4, 
the bond value change in a month is calculated, as 

25 shown in column 495. Specifically, initial column 455 
shows the number of months remaining in the bond 
maturity (repeat of column 355 in FIG. 3) while column 
460 depicts the computed bond value or present value 
of the bond's future interest and principal payments 

30 discounted at the effective swap yield in column 480. 
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Next, column 465 shows the actual Libor swap yield at 
this calendar date with a maturity equal to the 
remaining bond maturity in column 455. Column 470 
depicts the constant yield differential between the 
5 business entity bond and an equivalent maturity swap - 
at the swap inception date. This differential is held 
constant throughout the life of the swap (thereby 
allowing measurement of the change in bond value 
caused solely by the movement of the benchmark 

10 interest rate) . Next, column 475 shows the Libor to 
commercial paper interest rate basis swap spread at 
swap inception date (to convert from a three month 
Libor rate to thirty day commercial paper rate) . As 
for historical periods, it is preferred that ten basis 

15 points are utilized as an approximate historical 

average. Libor is higher than commercial paper rates, 
so this differential is deducted when calculating the 
effective swap yield in column 480. Column 480, as 
previously stated, is the effective swap yield. The 

20 effective swap yield is the bond's yield that would 
occur at each calendar date if the business entity 
bond yield only changed due to a change in the 
benchmark interest rate for the maturity, as shown in 
column 455. The effective swap yield is calculated by 

25 first adding together column 465 and column 470 and 
then subtracting from that amount column 475. Next, 
Column 485 is the present value of the bond's future 
interest and principal payments at the initial 
effective swap yield. For each month, the remaining 

3 0 maturity is adjusted to reflect the remaining bond 



maturity but the discount rate is kept constant. 
Column 490 is the amortization of premium which is the 
month-to-month change of the bond price in column 485. 
Finally, in FIG. 4, column 495 represents the bond 
value monthly change which is the change in the bond' s 
value caused by the change in the benchmark interest 
rate (the Libor Swap yield, for example) . It is 
calculated by computing the month-to-month change in 
the computed bond value (column 460) minus the current 
month's amortization of premium (column 490) and 
multiplying by the bond nominal amount (in the header 
line of column 4 65) . 

Next, as shown in column 53 5 within FIG. 5, 
for example, ineffectiveness is determined by 
subtracting the swap adjusted MTM change in a month 
(see column 450 in FIG. 4 or column 530 in FIG. 5) 
from the hedged bond MTM change in that month (see 
column 520 in FIG. 5) the result being the net impact 
on the income statement. More specifically, initial 
column 510 is the bond value change in a month (repeat 
of column 495 in FIG. 4) that is multiplied by the 
compensatory hedge ratio in column 515 (repeat of 
column 3 75 in FIG. 3) to result in the hedged bond MTM 
monthly change in column 520. Next, in column 525, the 
average life-to-date hedged bond MTM monthly change is 
determined. As allowed by FAS 133, the correlation of 
the swap MTM to the MTM of the hedged risk (the hedged 
bond) is used to calculate effectiveness. 
Effectiveness is the coefficient of determination; 
which is the square of the correlation percentage. To 
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meet the requirements of FAS 133, it is necessary to 
measure the deviation from a line having a slope of 
one. To force a slope of one, an average or life-to- 
date hedged bond MTM monthly change is used rather 
5 than an average swap MTM monthly change . The next 
column 53 0 is the swap MTM monthly change and is a 
repeat of column 450 in FIG. 4. Column 535 in FIG. 5 
is the ineffectiveness or difference between the 
hedged bond and swap MTM changes (column 52 0 minus 
10 column 530), per FAS 133 dollar offset logic. Again, 
this is the net impact on the income statement under 
FAS 13 3. 

H . Effectiveness 
Now referring again to FIG. 5, the 

15 determination of the effectiveness is shown. Under FAS 
133, the modified statistics formula for the 
coefficient of determination requires the calculation 
of the square of total deviation (as shown in column 
54 0) which, in this case, requires the calculation of 

2 0 column 53 0 (swap MTM monthly change) in each month 

minus column 525 (lif e-to-date hedged bond MTM monthly 
change) from the current month, where each result is 
squared and then summed. Column 545 is the square of 
ineffectiveness (or square of column 535) and is also 

2 5 called the sum of the square of unexplained deviation. 
Finally, the coefficient of determination, or 
effectiveness, as shown in column 550, is determined 
by calculating one minus the division of (a) the sum 
of monthly square of ineffectiveness results in column 
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545 by (b) the square of total deviation in column 
540. In equation form, this is represented as: 

1 - (sum of monthly square of ineffectiveness results in column 545) 
5 (square of total deviation in column 540) 

Statistically, the result of this equation cannot 
exceed 1.0, so the allowed range is therefore 0.80 to 
1.0 or 80% to 100% (statisticians generally express 

10 the coefficient of determination in ratio format, such 
as 0.80, while FAS 133 expresses effectiveness in 
percentage format, such as 8 0% - the two expressions 
are equivalent and can be used interchangeably) . For 
the swap to satisfy the "highly effective" definition 

15 in FAS 133, the effectiveness result must exceed 0.80 
at all times after twenty- four monthly data points are 
accumulated. Thus, twenty- four monthly data points are 
necessary for the correlation percentage to be 
statically valid. As a result, the construction of 

20 "hypothetical" time periods such that there are at 

least twenty- four data points at swap inception (or at 
the January 1, 2 001 FAS 13 3 adoption date) is 
preferred. Because effectiveness cannot be evaluated 
with less than twenty- four data points, it may be 

25 considered irrelevant by some if the ratio is below 
0.80 before the twenty-four monthly data points are 
accumulated . 

The details outlined in the following FIGS. 
6-14, although not labeled with specific numerals, are 

3 0 based on the same calculations as explained above with 
respect to Exhibit 1, but refer to the varying bond 
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and swap maturity schedules in Exhibits 2-4, as 
summarized briefly in FIG. 2. 
I . Effectiveness Test for a Portion of Swap Maturity 
A business entity may also, at swap 
5 inception, elect to meet the effectiveness test 

methodology for only a portion of the swap maturity. 
For example, if a business entity decided to hedge a 
fifteen-year bond with a five-year swap, the 
probability of the swap being effective during its 
10 fifth year may be low (with one year remaining in the 
swap, a one year swap yield to an eleven year bond 
yield would be compared) . 

Reasonably, the swap yield may be highly 
correlated during the first fourth years as a medium- 
15 term swap yield may move similarly to the -yield on a 
medium term bond (despite a five year versus fifteen 
year life) because the yield curve is relatively flat 
during this maturity range. 

Alternatively, it is also reasonable that 

2 0 the typical yield curve (which can have a steep slope 

for maturities under twelve months) could cause the 
swap yield to move contrary to the bond yield as the 
remaining swap maturity declines to under twelve 
months . 

25 Rather than have the risk of the swap 

failing the effectiveness test, a business entity may 
prefer to designate the swap (at inception) as being 
effective for only a portion of the swap life. At swap 
inception, the business entity preferably designates 

3 0 whether the swap is to be effective throughout the 
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entire swap life or, if designated for only a portion 
of the swap life, designate the specific termination 
date for the effectiveness testing. 

In the above example, a business entity may 
5 designate the swap to be effective for four years 

beginning at the swap inception date. No effectiveness 
testing would be done in the swap's fifth year. In 
year five, the swap MTM would continue to be booked to 
the financial statements as required by FAS 133 . 

10 However, in year five, the bond would no longer be 

mark-to-market. If the business entity decided to use 
this partial time period election, the decision would 
be made at swap inception. 

J . Computer System Overview 

15 FIG. 15 depicts a block diagram of a general 

purpose computer system 1500 for performing the 
individual steps of the method of the present 
invention. The computer system 1500 includes a 
processor 1507, memory 1509, display device 1511, 

20 keyboard 1513, cursor control device 1515, and 

computer network access device 1517 each coupled to a 
bus 1505. Although not individually shown, bus 1505 
typically includes an address bus, data bus, and 
control bus. Cursor control device 1515 may be a 

25 mouse, trackball, pen or any other device for 

manipulating a cursor on display device 1511. Both the 
cursor control device 1515 and the keyboard 1513 
enable the computer system 1500 to receive input from 
a computer-user. Network access device 1517 may be a 
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modem, network adapter card or any other device for 
coupling computer 150 0 to a computer network. 

Memory 150 9 may include both system memory 
(e.g., random access memory) and non-volatile storage 
such as a semiconductor read-only-memory, hard disk- 
drive, floppy disk- drive, optical disk- drive or any 
other computer- readable medium. When power is applied 
to the computer system 1500, program code defining an 
operating system is loaded from non-volatile storage 
into system memory by processor 1507 or another 
device, such as a direct memory access controller (not 
shown), having access to memory 1509. Sequences of 
instructions comprised by the operating system are 
then executed by processor 1507 to load other computer 
programs and portions of computer programs into system 
memory from non-volatile storage. The present 
invention may be embodied in a sequence of 
instructions which can be stored in a computer- 
readable medium and executed by processor 1507. It 
will be appreciated that both system memory and non- 
volatile storage may be used to effectuate a virtual 
memory. In that case, sequences of instructions 
defining a portion of the operating system or an 
application program may be kept in non-volatile 
storage and then moved to system memory when required 
for execution. 

Having described a method for practicing the 
present invention, it should be noted that the 
individual steps therein may be performed by a general 
purpose processor programmed with instructions that 
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cause the processor to perform the recited steps, 
specific hardware components that contain hard-wired 
logic for performing the recited steps, or any 
combination of programmed general purpose computer 
5 components and custom hardware components. Nothing 
disclosed herein should be construed as limiting the 
present invention to a single embodiment wherein the 
recited steps are performed by a specific combination 
of hardware components . 

10 

Industrial Applicability 

The described method for compensatory ratio 
hedging provides a highly effective and dynamic manner 
for mismatched maturity hedging so as to curtail the 

15 serious financial reporting implications of Financial 
Accounting Standards No. 133 ( "FAS 133") of the 
Financial Accounting Standards Board for business 
entities that seek to qualify for special hedge 
accounting by categorizing swaps as "fair value 

20 hedges." Preferably, business entities that use the 

present invention use a shorter maturity swap to hedge 
a longer maturity bond and, for purposes of FAS 133, 
are hedging all of the bond' s remaining life or 
maturity but, because a hedge expires when the swap 

25 expires, only for the swap's life span. The disclosed 
methodology permits users to avoid the serious 
reporting implications of FAS 133 by satisfying the 
primary requirements of the swap being highly 
effective and the swap MTM closely correlating with or 

3 0 matching the bond's MTM. 
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While certain features of the invention have 
been illustrated as described herein, many 
modifications, substitutions, changes and equivalents 
will now occur to those skilled in the art. For 
5 example, an embodiment in accordance with the 

invention may be implemented with any computer system 
or electronic device, as previously described. It is, 
therefore, to be understood that the appended claims 
are intended to cover all such modifications and 
10 changes as fall within the true spirit of the 
invention . 



